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(57) ABSTRACT

A vaporized fuel processing apparatus includes a case and a
heating unit removably attached to the case by a twist lock
structure. The case has a tank port and a purge port and
contains an adsorbent therein. The tank port communicates
with a fuel tank. The purge port communicates with an
internal combustion engine. The heating unit has an atmo-
spheric port and a heater. The atmospheric port 1s open to the
atmosphere. The heater 1s disposed between the atmospheric
port and the adsorbent.
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VAPORIZED FUEL PROCESSING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Japanese patent appli-
cation serial number 2014-193419, filed Sep. 24, 2014, the

contents of which are incorporated herein by reference 1n
their entirety for all purposes.

STAIEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

BACKGROUND

This disclosure relates to a vaporized fuel processing
apparatus mounted on a vehicle such as automobile and
configured to adsorb fuel vapor produced from liqud fuel
tor the vehicle.

The liquid fuel vaporizes 1n a fuel tank of the vehicle. In
order to prevent release of the fuel vapor into the atmo-
sphere, the vehicle 1s equipped with a vaporized fuel pro-
cessing apparatus. Because the vaporized fuel processing
apparatus contains an adsorbent capable of adsorbing and
desorbing the fuel vapor, the vaporized fuel processing
apparatus can trap the fuel vapor. Further, Japanese Laid-
Open Patent Publication No. 2012-102722 discloses a
vaporized fuel processing apparatus having a heater for
tacilitating desorption of the fuel vapor from the adsorbent.

According to Japanese Laid-Open Patent Publication No.
2012-102722, addition of the heater would make a manu-
facturing process complicated. In addition, with respect to
release of the fuel vapor 1n a non-purge condition such as
stopped state of an internal combustion engine, any coun-
termeasures are not provided. Theretfore, there has been a
need for an improved vaporized fuel processing apparatus.

BRIEF SUMMARY

In one aspect of this disclosure, a vaporized fuel process-
ing apparatus includes a case and a heating unit removably
attached to the case by a twist lock structure. The case has
a tank port and a purge port and contains an adsorbent
therein. The tank port communicates with a fuel tank. The
purge port communicates with an internal combustion
engine. The heating unit has an atmospheric port and a
heater. The atmospheric port 1s open to the atmosphere. The
heater 1s disposed between the atmospheric port and the
adsorbent.

According to this aspect of the disclosure, when the
heating unit breaks down, it may be replaced without having,
to replace the other components of the vaporized fuel
processing apparatus. Further, because the heating unit 1s
removably attached to the case by the twist lock structure, no
fixing member, such as a screw, 1s required, and both
attachment of the heating unit to the case and detachment of
the heating unit from the case can be easily performed.

In another aspect of this disclosure, a vaporized fuel
processing apparatus mcludes a case and a heater. The case
has a tank port, a purge port and an atmospheric port and
contains an adsorbent therein. The tank port communicates
with a fuel tank. The purge port communicates with an
internal combustion engine. The atmospheric port 1s open to
the atmosphere. The heater 1s disposed between the atmo-
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spheric port and the adsorbent and has a diffusion plate. The
diffusion plate has a plurality of diffusion holes penetrating

therethrough.

According to this aspect, because the heater contains the
diffusion plate, an increase in the number of components can
be avoided, and manufacturing costs can be decreased.
Further, the structure of the vaporized fuel processing appa-
ratus 1s stmplified. In addition, because 1t 1s not necessary to
separately mount the heater and the diffusion plate, assembly
of the vaporized fuel processing apparatus 1s facilitated.

In another aspect of this disclosure, a Vaponzed fuel
processing apparatus includes a case, a heater and a diflusion
plate. The case has a tank port, a purge port and an
atmospheric port and contains an adsorbent therein. The tank
port communicates with a fuel tank. The purge port com-
municates with an internal combustion engine. The atmo-
spheric port 1s open to the atmosphere and defines a flow
passage therein. The heater 1s disposed between the atmo-
spheric port and the adsorbent. The diffusion plate 1s dis-
posed between the atmospheric port and the adsorbent and
has a plurality of diffusion holes penetrating therethrough.
The total area of the diffusion holes 1s equal to or 1s smaller
than the cross-sectional area of the flow passage within the
atmospheric port.

According to this aspect, the diffusion plate can restrict
release of the fuel vapor into the atmosphere when a purge
operation 1s not being performed. Thus, diurnal breathing
loss can be decreased.

In still another aspect of this disclosure, a Vaporlzed fuel
processing apparatus includes a case, a heater, a diflusion
plate, a terminal and a connector. The case has a tank port,
a purge port and an atmospheric port and contains an
adsorbent therein. The tank port communicates with a fuel
tank. The purge port communicates with an internal com-
bustion engine. The atmospheric port 1s open to the atmo-
sphere. The heater 1s disposed between the atmospheric port
and the adsorbent. The diflusion plate 1s disposed between
the atmospheric port and the adsorbent and has a plurality of
diffusion holes penetrating therethrough. The terminal 1s
connected to the heater and protrudes outwardly from the
case. The connector has a tubular wall extending outwardly
from the case around the terminal. The tubular wall has a
discharging hole penetrating therethrough.

According to this aspect, connector 1s able to discharge
liquid, such as water, from an 1nner space of the connector
through the discharging hole. Thus, corrosion of the terminal
can be prevented.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a schematic view of a vaporized fuel processing
apparatus and its surroundings.

FIG. 2 1s a perspective view of a heater.

FIG. 3 1s a schematic side view of the heater.

FIG. 4 1s a perspective view ol a coupling structure
between a case body and a heating unit, where the case body
and the heating unit are not coupled with each other.

FIG. § 1s a cross-sectional view of the coupling structure
between the case body and the heating unit, where the case
body and the heating unit are coupled with each other.

FIG. 6 1s a perspective view of the vaporized fuel pro-
cessing apparatus.

FIG. 7 1s an enlarged view of a connector shown 1n FIG.

6.
FIG. 8 1s a front view of the connector.
FIG. 9 15 a cross-sectional view along line IX-IX shown

in FIG. 8.
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FIG. 10 1s a side view of the connector, which 1s viewed
from line X-X shown in FIG. 8.

FIG. 11 1s a top view of the connector according to a
second example.

FI1G. 12 1s a sectional side view along line XII-XII shown
in FIG. 11.

FIG. 13 1s a top view of the connector according to a third
example.

FIG. 14 1s a sectional side view along line XIV-XIV
shown 1n FIG. 13.

FIG. 15 1s a top view of the connector according to a
fourth example.

FIG. 16 1s a sectional side view along line XVI-XVI
shown 1n FIG. 15.

FI1G. 17 1s a perspective view of the heating unit according
to a fifth example.
FIG. 18 1s a cross-sectional view of the vaporized fuel

processing apparatus according to a sixth example.

DETAILED DESCRIPTION

Each of the additional features and teachings disclosed
above and below may be utilized separately or in conjunc-
tion with other features and teachings to provide improved
vaporized 1fuel processing apparatuses. Representative
examples, which utilize many of these additional features
and teachings both separately and in conjunction with one
another, will now be described 1n detail with reference to the
attached drawings. This detailed description 1s merely
intended to teach a person of skilled 1n the art further details
for practicing preferred aspects of the present teachings and
1s not intended to limit the scope of the mvention. Only the
claims define the scope of the claimed invention. Therefore,
combinations of features and steps disclosed in the follow-
ing detailed description may not be necessary in the broadest
sense, and are instead taught merely to particularly describe
representative examples. Moreover, various features of the
representative examples and the dependent claims may be
combined 1 ways that are not specifically enumerated 1n
order to provide additional useful embodiments of the
present teachings.

A vaporized fuel processing apparatus 1 1s mounted on a
vehicle such as automobile. The vaporized fuel processing
apparatus 1 1s also called as “canister” and contains therein
an adsorbent 3, such as activated carbon. As shown 1n FIG.
1, the vaporized fuel processing apparatus 1 has a tank port
21, a purge port 22 and an atmospheric port 23. The tank port
21 1s communicated with an upper gaseous area Ta within a
tuel tank T via a fuel vapor passage 81. The purge port 22
1s communicated with an internal combustion engine E via
an intake passage 83 and an air intake pipe 85. The intake
passage 83 1s provided with a purge valve 82. The air intake
pipe 85 1s provided with a throttle valve 84. The atmospheric
port 23 1s open to the atmosphere.

The vaporized fuel processing apparatus 1 has a case body
4 and a lid 5. The case body 4 1s formed 1n a rectangular
cylindrical shape having an open lower end. The lid 5 1s
configured to close the open lower end of the case body 4.
The case body 4 15 equipped with the tank port 21 and the
purge port 22 and has an opening part 41 communicating
with the atmospheric port 23. The case body 4 has a first
partition wall 43 extending to a position close to the 11id 5 and
a second partition wall 44 shorter than the first partition wall
43. An mner surface of the case body 4 and the first partition
wall 43 form a U-shaped flow passage within the case body
4 such that the fuel vapor flows from the tank port 21 toward
the 11d 5 and then flows to the atmospheric port 23. Thus, 1t
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1s configured that the fuel vapor can easily contact the
adsorbent 3 disposed on both sides of the first partition wall
43. The second partition wall 44 divides a space close to
both the tank port 21 and the purge port 22 into two areas.

Filters 6 are disposed 1n the case body 4 1n order to hold
the adsorbent 3. The filters 6 are made of breathable porous
materials such as non-woven cloth or polyurethane foam.
The filters 6 are provided on the port sides and the lid side
such that the adsorbent 3 i1s kept between the filters 6.
Breathable plates 7 each formed in a lattice shape are
provided along the filters 6 on the lid side, and springs 8 are
disposed between the breathable plates 7 and the lid 5. The
springs 8 can adequately press the breathable plates 7
against the adsorbent 3.

As shown 1 FIG. 1, the mner surface of the case body 4,
the first partition wall 43 and the filters 6 define a first
adsorption chamber 11 and a second adsorption chamber 12.
The first adsorption chamber 11 1s located close to the
atmospheric port 23 and 1s filled with the adsorbent 3. The
second adsorption chamber 12 1s located close to the tank
port 21 and the purge port 22 and 1s filled with the adsorbent
3. The first adsorption chamber 11 and the second adsorption
chamber 12 are communicated with each other via a com-
munication passage 13 defined between the lid 5 and the
breathable plates 7. Thus, when gas such as the fuel vapor
flows from the first adsorption chamber 11 to the second
adsorption chamber 12, the gas must pass through the
communication passage 13. Here, the springs 8 pressing the
breathable plates 7 are disposed within the communication
passage 13.

Flow direction of gas in the vaporized fuel processing
apparatus 1 may change depending on pressures 1n the
surroundings connected to the vaporized fuel processing
apparatus 1. For example, when the internal combustion
engine E 1s stopped, the fuel vapor flows from the tank port
21 toward the atmospheric port 23. And, the adsorbent 3
housed 1n the vaporized fuel processing apparatus 1 adsorbs
the fuel vapor. On the other hand, when the internal com-
bustion engine E 1s running, the air flows from the atmo-
spheric port 23 toward the purge port 22. So, the fuel vapor
1s desorbed from the adsorbent 3 within the vaporized tuel
processing apparatus 1.

The vaporized fuel processing apparatus 1 1s detachably
provided with a heating unit 9. The heating unit 9 houses a
heater 91 therein that i1s capable of generating heat when
provided with a power supply. As shown 1 FIGS. 2 and 3,
the heater 91 has heating elements 92 and a heat radiation
portion 93. When heat 1s transierred to the heat radiation
portion 93 from the heating elements 92, the heat radiation
portion 93 can radiate heat around the heater 91. The heating
clements 92 are connected to a pair of electrodes 94. When
the heating elements 92 are supplied with electricity via the
clectrodes 94 and the like, the heating elements 92 generate
heat.

As 1s best shown 1n FIG. 2, the heat radiation portion 93
connected to the heating elements 92 1s composed of a
plurality of heat radiation plates 93a having high thermal
conductivity. The heat radiation plates 93a are arranged
parallel to each other at regular intervals such that heat
radiation plates 93a can radiate heat from the substantial
entire surfaces thereof.

Referring now to FIGS. 4 and 5, the heating unit 9 1s
configured to be attached to the opening part 41 of the case
body 4. The heating unit 9 has the atmospheric port 23 and
an opening 9a (see FIG. 4) coupled with the opening part 41.
Thus, 1n a state that the heating unit 9 1s attached to the case




US 9,702,322 B2

S

body 4, the air introduced into the heating unit 9 from the
atmospheric port 23 can flow into the case body 4 via the
opening part 41.

The heating unit 9 1s configured to be attached to the case
body 4 by only a rotating operation, and the rotational angle
ol the rotating operation may be less than 360°. The vapor-
ized fuel processing apparatus 1 has a pair of locking
mechanisms 25, which prevent reverse rotation of the heat-
ing unit 9 after the heating unit 9 1s rotated to a predeter-
mined position. As shown i1n FIGS. 4 and 3, each of the
locking mechanisms 25 1s composed of a groove 25q, a
holding protrusion 2356 formed in the groove 2354, and a
pin-shaped projection 25¢ to be 1nserted into the groove 25a.
The opening part 41 of the case body 4 1s formed 1n a hollow
cylindrical shape and has a pair of the grooves 25a each
formed 1n a substantial L-shape on an outer circumierential
surface of the opening part 41. In each groove 25a, one of
the holding protrusions 256 projects downwardly from an
upper surface of the groove 25a. A pair of the pin-shaped
projections 25¢ are provided at a lower end of the heating
unit 9 such that the pin-shaped projections 25¢ extend
horizontally into the opeming 9a. The pin-shaped projections
25¢ are shaped to be capable of moving through the grooves
25a. When the pin-shaped projections 25¢ are moved in the
grooves 25¢ toward 1n a locking direction until the pin-
shaped projections 25¢ go over the holding protrusions 255,
the pin-shaped projections 25¢ are held by the holding
protrusions 255. Thereatter, the locking mechamisms 25 are
able to prevent separation of the heating unit 9 from the case
body 4, because the holding protrusions 255 restrict move-
ment of the pin-shaped projections 25¢ in an un-locking
direction opposite to the locking direction.

By inserting the pin-shaped projections 25¢ into the
grooves 25a and then rotating the heating unit 9 with respect
to the case body 4 1n the locking direction, the pin-shaped
projections 25¢ are caught by the holding protrusions 255,
that 1s, the heating unit 9 1s attached to the case body 4. In
this specification, the above-described structure 1s referred
to as a “twist lock structure”. That 1s, the twist lock structure
has features that allow transition between an un-locked state
and a locked state by rotational operation, and when the
twist lock structure 1s 1n the locked state, 1t 1s able to prevent
change from the locked state to the un-locked state.

When the heating unit 9 1s rotated 1n the un-locking
direction (1.€., counter clockwise 1n the embodiment of FIG.
4) opposite to the locking direction (i.e., clockwise 1n the
embodiment FIG. 4), the locked state can be changed to the
un-locked state, that is, the pin-shaped projections 25¢ are
released from the holding protrusions 235. The heating unit
9 and the case body 4 are configured such that the un-locking
operation can be performed by a person having a normal
power. That 1s, the heating unit 9 can be attached to the case
body 4 by rotating the heating unit 9 in the locking direction
by hand, and can be removed from the case body 4 by
rotating the heating unit 1n the un-locking direction by hand.
Thus, the heating unit 9 may be easily replaced with a new
one. Further, because the rotational angle 1s less than 360°,
work burden can be decreased, and the possibility that the
heating unit 9 contacts surrounding members during rotation
1s reduced. Therefore, the shape of the heating unit 9 1s not
excessively limited.

Referring again to FIGS. 1-3, the heating unit 9 contains
therein a diflusion plate 95 capable of restricting deviation
of the flow of gas such as air. The diffusion plate 935 1is
formed 1n a plate shape having a plurality of diflusion holes
95a penetrating therethrough. The diffusion plate 95 1s
disposed between the adsorbent 3 and the atmospheric port
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23. Thus, when the air, 1.e., purge air, flows into the
vaporized fuel processing apparatus 1 from the atmospheric
port 23, the air flow can be regulated upstream of the
adsorbent 3. Accordingly, heating unit 9 1s able to effectively
introduce the air toward the adsorbent 3, so that desorption
clliciency of the fuel vapor from the adsorbent can be
improved.

In this example, the heater 91 1s provided with the
diffusion plate 95. In detail, a part of the heat radiation
portion 93 of the heater 91 serves as the diffusion plate 95.

The diffusion plate 95 1s formed by bending one of the
heat radiation plates 93a of the heat radiation portion 93
from a first state shown by the solid line 1n FIG. 2 to a second
state shown by the dotted line 1n FIG. 2. FIG. 3 shows a
schematic side view of the heater 91, in which the heat
radiation portion 93 is bent. As shown in FIG. 3, there 1s a
space 96 between the diffusion plate 95 and the heating
clements 92. Because the space 96 can secure a distance
from the diffusion plate 95 to the heating elements 92, 1t 1s
able to increase a space for heating the air flowing from the
atmospheric port 23 toward the heater 91. Further, because
the diffusion plate 95 1s a part of the heater 91, the diflusion
plate 95 and the heater 91 are not required to be separately
mounted to the vaporized fuel processing apparatus 1, and
assembly of the vaporized fuel processing apparatus 1 can
be facilitated. In addition, 1t 1s able to easily ensure contact
area of the heat radiation portion 93 with the air.

The diffusion holes 95a of the diffusion plate 95 are
formed such that the total area of the diffusion holes 95a 1s
equal to or smaller than the cross-sectional area of the tlow
passage 1n the atmospheric port 23. In detail, the total area
of 16 circles corresponding to the diffusion holes 95a shown
in FIG. 2 1s smaller than the circular cross-sectional area of
the flow passage 1n the atmospheric port 23 shown 1n FIG.
1. Thus, the diffusion plate 95 restricts the gas tlow, so that
it 1s able to slow the diffusion of the fuel vapor into the
atmosphere. That 1s, the diffusion plate 95 can decrease
diffusion of the fuel vapor into the atmosphere when a purge
operation 1s not being performed, and diurnal breathing loss
can be decreased.

In this example, because the diffusion plate 95 1s posi-
tioned between the atmospheric port 23 and the heating
elements 92 as shown 1n FIG. 1, the air introduced from the
atmospheric port 23 1s regulated by the diffusion plate 95
and then flows to the heating elements 92. Therefore,
diffusion plate 95 1s able to eflectively introduce the air
toward the heating elements 92.

When the heating elements 92 are supplied with electric-
ity, the heating elements 92 generate heat. The electrodes 94
are connected to terminals 27 (see FIGS. 6 and 7), so that 1t
1s necessary to connect the terminals 27 with a lead (not
shown) connected to a power supply (not shown) in order to
supply the heating elements 92 with electricity. A connector
28 for the terminal 27 and a connector (not shown) for the
lead are provided for keeping stable connection between the
terminals 27 and the lead (not shown). The connector 28
extends outwardly from an outer surface of the heating unit
9. In detail, as shown 1n FIG. 6, the connector 28 protrudes
from the side surface of the heating unit 9 and 1s formed 1n
a rectangular cylindrical shape having an open end. A part of
cach terminal 27, which 1s formed in a plate shape, is
positioned within the connector 28. As shown 1n FIG. 7, the
connector 28 has a pair of projections 284, which can serve
as guide portion when the connector 28 1s connected with the
connector of the lead.
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As shown 1n FIG. 6, the fuel vapor processing apparatus
1 1s configured to be mounted on a vehicle such that the tank
port 21, the purge port 22 and the atmospheric port 23 are
positioned on the upper side, and that the lid 5 1s positioned
on the lower side. And, the connector 28 for the terminals 27
1s formed such that a center axis of the cylindrical body of
the connector 28 extends horizontally as viewed 1n FIGS. 1
and 6.

When liquid such as water tlows 1nto the connector 28,
there 1s a possibility that the liquid corrodes the terminals 27.
Thus, the connector 28 has discharging holes 28¢ for dis-
charging the liquid from the inner space of the connector 28
to the outside as viewed 1n FIG. 7. The discharging holes 28¢
penetrate a part of the connector 28.

The positions of the discharging holes 28¢ can be changed
so as to discharge the liquid from the inner space of the
connector 28 to the outside. In this example, the discharging
holes 28¢ are formed at a lower wall of the connector 28 as
viewed 1 FIGS. 6-10. In detail, the discharging holes 28c¢
vertically penetrate the lower wall of the connector 28.
Accordingly, when the vaporized fuel processing apparatus
1 1s mounted on the vehicle, the discharging holes 28¢ can
cllectively discharge the liquid from the mnner space of the
connector 28 to the outside.

Other examples will be described below. Because the
vaporized fuel processing apparatuses 1 according to the
examples are partially modified, for convenience of expla-
nation, modifications will be described, and the same con-
figurations will not be described again. The position of the
connector 28 can be changed. In a second example, the
connector 28 1s formed 1n a rectangular cylindrical shape
extending upwardly from an upper surface of the heating
unit 9 and having an upper open end. That i1s, the longitu-
dinal direction of both the connector 28 and each terminal 27
1s substantially parallel to the longitudinal direction of the
atmospheric port 23. In this example, the basal end of the
connector 28 1s positioned at the lower side of the connector
28. As shown 1n FIGS. 11 and 12, the connector 28 has the
discharging holes 284 at the basal (or base) ends of longer
side walls of the connector 28. The connector 28 has a depth
surface 28b corresponding to an interior bottom surface
opposite to the open end. The depth surface 285 1s partially
inclined toward the discharging holes 284 i order to facili-
tate discharge of the liguid from the inner space of the
connector 28 through the discharging holes 28. It 1s prefer-
able that the terminals 27 are positioned at the top of the
inclined depth surface 285 such that the liquid hardly
contacts the terminals 27. The depth surface 285 can be
formed to have a pair of raised area such that the terminals
277 are separately positioned at tops of the raised area of the
depth surface 28b.

The number of the terminals 27 can be changed. In a third
example, the connector 28 has four termunals 27. The
positions of the terminals 27 can be changed, so that, for
example, the four terminals 27 may be aligned in a straight
line. In this example, the terminals 27 are located at each
corner ol a square as viewed in FIG. 13 and are not
positioned at the top of the depth surface 285 as viewed 1n
FIG. 14.

The positions of the discharging holes 284 can be
changed. In a fourth example, the connector 28 has the
discharging holes 28e at shorter side walls as viewed 1n
FIGS. 15 and 16. Of course, the discharging holes can be
formed at both the shorter side walls and the longer side
walls.

In a fifth example, the heating unit 9 contains therein the
diffusion plate 95 separated from the heater 91 as viewed 1n
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FIG. 17. The total area of the diffusion holes 95a can be
larger than the cross-sectional area of the flow passage
defined in the atmospheric port 23. Further, the heating unit
9 can be configured to be non-detachably attached to the
case body 4.

In a sixth example, the diflusion plate 95 1s disposed
between the heating elements 92 and the adsorbent 3 as
viewed 1n FIG. 18. Further, the vaporized fuel processing
apparatus 1 can have another diffusion plate 95 at a position
shown by the dotted line 1n FIG. 18 such that the heating
clements 92 1s disposed between a pair of the diflusion plates
9s.

Further, the vaporized fuel processing apparatus 1 can be
modified without departing from the scope of the invention.
For example, the heating unit 9 can be mounted to contact
an inward surface of the opening part 41 of the case body 4.
The grooves 25a can be formed at the heating unit 9 instead
of the case body 4. The total area of the diffusion holes 95a
of the diffusion plate 95 can be equal to or smaller than the
cross-sectional area of the flow passage defined in the
atmospheric port 23 and equal to or smaller than the cross-
sectional area of the flow passage defined 1n the tank port 21.
When the heating elements 92 are disposed between the
diffusion plates 95, each of the diffusion plates 95 can serve
as heat radiation member. In such case, one of the heat
radiation plates 93a can be bent such that the heat radiation
plate 93a surrounds the heating elements 92. And, two
separate heat radiation plates 93a can be bent to form a pair
of the diffusion plates 95 above and below the heating
clements 92. Further, the vaporized fuel processing appara-
tus 1 can be mounted on various machines such as airplane,
helicopter, ship, submarine, etc.

The mvention claimed 1s:

1. A vaporized fuel processing apparatus comprising:

a case having a tank port, a purge port and atmospheric
port and containing an adsorbent therein, the tank port
communicating with a fuel tank, the purge port com-
municating with an internal combustion engine, the
atmospheric port being open to the atmosphere; and

a heating disposed between the atmospheric port and the

adsorbent and having a diffusion plate, the diffusion

plate having a plurality of diffusion holes penetrating
therethrough;
wherein the heater has a heat radiation portion, and
wherein the diflusion plate 1s a part of the heat radiation
portion.

2. The vaporized fuel processing apparatus according to
claim 1,

wherein the heater has a heating element configured to
generate heat;

wherein the diffusion plate includes at least one of a first
diffusion plate and a second diffusion plate;

wherein the first diffusion plate 1s disposed between the
atmospheric port and the heating element; and

wherein the second diffusion plate 1s disposed between
the heating element and the adsorbent.

3. A vapornized fuel processing apparatus according to

claim 1,
wherein the heat radiation portion 1s bent to shape the

diffusion plate.
4. The vaporized fuel processing apparatus according to
claim 1,
wherein the atmospheric port defines a tlow passage
therein, and
wherein a total area of the diffusion holes 1s equal to or

smaller than a cross-sectional area of the tlow passage
within the atmospheric port.
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5. The vaporized fuel processing apparatus comprising:
a case having a tank port a purge port and an atmospheric
port and containing an adsorbent therein, the tank port
communicating with a fuel tank, the purge port com-
municating with an internal combustion engine, the 5
atmospheric port being open to the atmosphere;
a heater disposed between the atmospheric port and the
adsorbent;
a diffusion plate disposed between the atmospheric port
and the adsorbent and having a plurality of diffusion 10
holes penetrating therethrough;
a terminal connected to the heater and protruding out-
wardly from the case; and
a connector having a tubular wall extending outwardly
from the case around the terminal, the tubular wall 15
having a discharging hole penetrating therethrough.
6. The vaporized fuel processing apparatus according to
claim 5,
wherein the tubular wall of the connector extends upward
when the vaporized fuel processing apparatus 1s 20
mounted on a vehicle, and

wherein the connector has an inner lower surface inclined
toward the discharging hole.

7. The vaporized fuel processing apparatus according to
claim 5, 25
wherein the discharging hole 1s formed at a lower portion
of the tubular wall of the connector when the vaporized

fuel processing apparatus 1s mounted on a vehicle.
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